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Introduction: Due to the absence of Turkish psychometric devices 
assessing stress, in the present study it was aimed to develop a stress 
scale, and examine its basic psychometric properties.

Methods: Current study included two processes, formation of item 
pool and examination of psychometric properties of the selected items 
through three studies. In the first study, 611 individuals aged between 
18 and 77 responded to 130 selected items. In the second study, 2223 
individuals aged between 18 and 68 responded to 80 items. In the 
third study, 1969 individuals aged between 18 and 79 responded to the 
final form of 36 items. Further, in study 3 for criterion related validity 
163 individuals completed the Coopersmith Self-Esteem Inventory, 
113 individuals completed the Beck Anxiety Inventory, 104 individuals 
completed the Hospital Anxiety and Depression Scale, 107 individuals 
completed the Beck Depression Inventory, and 265 individuals 
completed the Perceived Stress Scale. Moreover, in the investigation of 
test-retest reliability, 119 individuals took the final form of the test after 
2 weeks, and 111 individuals took the final form of the test after 3 weeks.

Results: In the first study, out of 130 items, 54 that showed item-total 
score correlations below 0.30 were excluded from the scale. Fifty-
seven items were preserved exactly, and 19 items’ sentence structures 

were changed. Furthermore, by adding 4 new items, 80 were prepared 
for the second study. In the second study, two factors structure 
namely “Physiological Reactions/Strain” and “Psychological/Cognitive 
Appraisals” sub-dimensions were identified, and 36 items were selected 
via Item Response Theory representing these sub-dimensions. In study 3, 
exploratory factor analysis provided strong support for our hypothesized 
two factors structure. Confirmatory factor analysis indicated 
hypothesized model had a better fit to the data. Internal consistency 
coefficients were 0.94 for the entire scale, 0.90 for Physiological 
Reactions/Strain sub-dimension, and 0.91 for Psychological/Cognitive 
Appraisals sub-dimension. Correlation coefficients between the entire 
scale and other criterion scales ranged from 0.22 to 0.63. Test-retest 
correlation coefficients between the first administration of the scale, and 
the administrations at two and three week intervals were 0.88.

Conclusion: Results showed that the scale has basic psychometric 
requirements provided that the scale will be supported by validity 
studies.

Keywords: Stress scale, strain, cognitive appraisals, biopsychosocial 
model, item response theory
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INTRODUCTION
Although it has been studied for almost a century, it has been stated 
that a satisfactory and consensus based definition of stress is difficult to 
reach; and that theory based measurement is not possible (1–5). Thus, 
related studies reveal multiple definitions and efforts for a definition 
based on a wide range of disciplines such as anthropology, physiology, 
endocrinology, sociology, and psychology. On the other hand, it was 
indicated that different definitions and approaches result a chaotic 
situation, and cause hardships to conceptualize the connections between 
these approaches (6). Case oriented approaches or conceptualization 
efforts are based on different criteria. One approach has three main 
headings; named as “response” related with somatic processes, “stimulus” 
related with peripheral stimuli and external demands, and “transactional” 

related with psychological and cognitive processes (7–10). Another 
approach, on the other hand, consolidates these three headings into two, 
named as “biological” and “psychosocial”. “Biological” approach is based 
on physiological and endocrinological responses, while “psychosocial” 
approach includes stimulus and transactional concepts (11–14). 
Biopsychosocial model (BPS), on the other hand, presented as a frame 
which unifies these two headings (15–19).

According to the studies based on biological approach, the results, 
especially related with sympathetic nervous system indicate that stress 
cause physiological changes. In order to restore internal balance which is 
destroyed by these changes, organism is prepared for a response process 
(20–22). Psychosocial model, on the other side, conceptualizes stress as a 
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(transactionally based processes) must be included in the measurement 
of stress (9, 48). Moreover, it was also indicated that “transactionally” 
based evaluations will be the preferred method of stress measurement 
for future studies (49). As previously mentioned, efforts for measuring 
perceived stress transactionally, as evaluation of personal psychological/
cognitive processes are noticed in newer studies (50).

It is indicated that the measurement of stress includes three conceptual 
and psychometric problems, namely: a) structural versus individual 
measures of the impact of stress; b) objective versus subjective 
assessments of stress due to prejudice; and c) major events versus daily 
hassles (51). It is also indicated that better measurement would be 
achieved by specifying daily hassles, and include them for assessment 
instead of emotion/event assessment based on more general or major 
components. Moreover, it is emphasized that the source and the content 
of stress such the specification of daily hassles should be taken into 
consideration, and that this is more important than the level of the 
source, or the content (3). In addition, two major points are underlined 
for the measurement of stress. Firstly, self-report type stress tests should 
take into consideration personality trait components which are usually 
ignored. Secondly, it is strongly suggested that stress should be measured 
multidimensionally instead of unidimensionally (52).

Since the perception of stressors or related environmental events/stimuli 
is based upon subjective personal evaluation instead of an objective 
one, assessment is dependent on the individual’s evaluation of his or her 
resources, goals, and past experiences (3, 9, 53). Thus, the measurement 
or evaluation of stress, whether done as self-reported or based on 
physiological parameters, reveals analysis and measurement just based 
on subjective perception. Methodologically, the evaluation of stress is not 
structured, and has important limitations since it is a subjective variable 
(51). It is also indicated that the stressors and the outcome of stress 
are confused due to its subjectivity, and that this confusion cause both 
components to affect each other creating a vicious cycle (43, 46). Thus, 
it is claimed that it is inevitable for the measurement of stress to include 
both overt and latent confounding variables (9). It is emphasized that the 
presence of confounding variables or other problems that interfere with 
the measurement, especially for the measurement of cognitive processes, 
should be assumed (3, 48). It is also emphasized that the most appropriate 
way of measuring stress is to reveal how social, environmental, and/or 
psychological factors affect an individual biologically and psychologically 
(7).

Although, the subject of stress had been studied for a considerably long 
time (4), there is still a need for more studies for it to be understood 
completely. Since, the better measurement is directly linked with the 
conceptualization of the phenomenon, novel and repeating studies are 
required. On the other hand, it is indicated that the individual assessment 
of stress could be based on the biopsychosocial model (54). At the same 
time, in spite of limitations, some evidences were claimed that self-
report type assessment could be used for general health and physical 
status (55–57). In this study, it is aimed to develop a new scale due to 
aforementioned reasons, and the limitedness of such tools in Turkish. 
Thus, the aim of this study is develop a multidimensional assessment tool, 
and to investigate its psychometric aspects, based on the need indicated 
in the contemporary literature.

METHODS
This study consisted of two processes, and three studies; first process was 
creation of the item pool, and reviewing the items (1st study); second 
process was examination of psychometric properties of the created and 
selected items/form (2nd and 3rd study). The study was carried out by the 
approval of ethical committee of FSM Vakıf University. Participants were 

reaction of organism against non physical stressors. Cognitive processes 
play an important role for the formation and modulation of emotional 
states (23, 24), and either increase or decrease the effect and perception 
of stressors (6).

Forty years ago, BPS model was introduced as a new framework for 
application, education, and research in the field of health (25–30). Later, 
it was defined as unqualified as a model and criticized for limitations such 
as being non-testable, being too general and not having well defined 
operational criteria for individual patients (19, 31, 32). The studies, in 
which the model was used, indicated the limitations of the model, but 
it was also emphasized that social, biological and psychological factors 
were interacted for the analysis of diseases (28, 33, 34), and similarly 
results were revealed on how these factors affected physical health 
altogether (15, 25).

Currently, the model is considered a more valid approach compared with 
the past (35–37), and as the best way of explaining stress (38). It is also 
emphasized that more and more studies based on the model are being 
done for understanding stress (36, 39). On the other hand, it was claimed 
that scientific details of the model are not fully revealed, and that there 
are still unanswered questions and important deficiencies (16, 40). The 
relationship between external stimuli and stress response based on this 
model is shown in Figure 1.
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Figure 1. Biopsychosocial Model and Explanation Schema of Stress*
*Taken from Engel (26), Smith et al. (19), Wright (10), and Wright et al. (128) and combined. 

The Measurement of Stress
The efforts for conceptualizing stress basics as “stimulus”, “response”, and 
“transaction” also indicate the direction of measurement process. In order 
to achieve this, measurement efforts are focused on the definition of 
stress as: a) external demands, peripheral stimuli or external stress sources 
as “peripheral factors/stressors”; b) “physiological reaction/tension” 
related with somatic processes, biological reactions and/or feelings; and 
c) “psychological/cognitive processes” which indicate the interaction 
between person and environment such as the effect size of stressors, or 
personal capacity for management (7–9, 41). Another classification for 
measurement ignores conceptualization, and consolidates these three 
components into two as: a) “external demands” instead of stimulus 
approach; and b) “somatic reactions” to external demands depending 
upon general arousal, by combining response and transaction phases (42).

Among the previous studies related with the measurement of stress, one 
of the aforementioned approaches mainly focused on environmental 
factors/stressors, or stress reactions and coping with stress (43–47). This 
kind of stress measurement has to emphasize the frequency of stressors, 
and the efforts of coping with stress are individualistic (9). Nevertheless, it 
was strongly emphasized that cognitive appraisal for severity of stressors 



Tatar et al. Stress ScaleArch Neuropsychiatry 2018;55:161−170

163

selected by convenience sampling, and identifying information was not 
received. Subjects filled out a form stating that they voluntarily accepted 
to participate in a scientific study.

Study 1

Generation of Item Pool/Creation of Item Pool
Researches created 130 items considering the items in the previous stress 
scales (44–46, 58–65), definition of the concepts and components in the 
related literature, and related variables (3, 9, 10, 41, 43, 48, 52, 66–73). 
Self-report items were answered on a 5-point Likert scale, between 
completely agree=1, and never agree=5.

Participants
Item pool was administered to a total of 611 individuals, age range was 
between 18 to 77 years (mean=31.91±13.51years), 343 females (% 56.1), 
263 males (43.0) and 5 individuals (% 0.8) who did not specify their gender.

Procedure
The participants answered the 130-item form of the A Stress Scale which 
is being developed, and a socio-demographic data form. The study was 
completed within one academic term in İstanbul.

RESULTS
The data of item pool were examined by reliability and item analysis and 
54 items which had similar contents and/or weak associations with the 
whole scale, item-scale correlations below 0.30, were excluded; 57 items 
were not changed. Nineteen items were changed because their wording 
and sentence structure were not sufficiently clear (e.g., instead of “I live 
in solitude.” “I feel lonely.”) In addition, 4 new items were added to the 
second administration form; these were the scant items or the items that 
were not sufficiently represented in the item pool, and they were related 
to family relations. Thus, a new item pool of 80 items was created for the 
second administration.

According to the results of Exploratory Factor Analysis (EFA) performed 
on the 130-item scale, before the items of the item pool were eliminated, 
two-factor solution obtained considering eigenvalue (factor properties 
were given in the second study) explained 34.99% of the total variance. 
Internal consistence coefficient of this item was found as 0.98. After the 
items were eliminated or changed, EFA results of the remaining 57 items 
explained 42.68% of the total variance in two-factor solution. Internal 
consistency coefficient for these items was obtained as 0.97.

Study 2

Procedure
Participants were administered 80-item form of the A Stress Scale and 
a socio-demographic data form. The study was carried out in Istanbul 
within a period of one year.

Participants
The participants were a total of 2223 individuals, between the ages of 
18–68 years (mean=34.38±10.49 years), 906 were females (408%), 1242 
were males (55.9%) and 75 individuals (3.4%) did not specify their gender. 
There were 776 singe (44.9%), 1255 married (56.5%), 23 widows (1.0%), 
49 divorced (2.2%) individuals, and 120 (5.4%) not specified the marital 
status. Their educational levels were as follows: 191 individuals (8.6%) 
primary school, 229 individuals (10.3%) secondary school, 681 individuals 
(30.6%) high school, 992 individuals (44.6%) university graduates, and 130 
individuals (5.8%) did not specify the educational level. For the economic 
status, 169 individuals (7.6%) assessed income as low, 1378 individuals 
(62.0%) assessed income as middle, 454 individuals (20.4%) assessed 
income as high, and 222 individuals (10.0%) did not specify income level.

RESULTS
For the analysis of data, EFA, Confirmatory Factor Analysis (CFA), Item 
Response Theory (IRT) and Reliability-Item Analysis were carried out in 
item selection process. CFA was calculated with AMOS v.21.0 programme, 
for IRT Parscale v.4.1 programme was used, and other procedures were 
performed with SPSS v.21.0 programme. Results for the selected items are 
given under the heading of reliability and validity.

Construct Validity
The results of EFA of 80 items, considering eigenvalue, revealed two 
factor-solutions, nevertheless, different factor solutions, one factor to 
ten factors, were examined. All factor structures obtained, considering 
eigenvalue and percentage of variance explained, were compared with fit 
indexes of CFA. The results of CFA comparisons showed that two-factor 
structure gave the best fit index in accordance with the results of EFA in 
all factor solutions.

According to EFA results, the suitability of data for factor analysis (Kaiser-
Meyer-Olkin Measure of Sampling Adequacy=0.959; Bartlett’s Test of 
Sphericity (630)=26750.13; p<0.001) was seen, and two-factor structure 
explained 36.51% of the total variance. Considering the contents of the 
items, two factors were named as “Physiological Reactions/Strain (PR/S)” 
sub-dimension (e.g., I am having shortness of breath recently.), and 
“Psychological/Cognitive Appraisals (P/CA)” sub-dimension (e.g., I feel 
like I’m trapped.) (Table 1).

According to the results of CFA, Goodness of Fit Index (GFI), Comparative 
Fit Index (CFI), Normed Fit Index (NFI), and Root Mean Square Residual 
(RMR) showed good fit; Adjusted Goodness of Fit Index (AGFI) showed 
acceptable fit; Root Mean Square Error of Approximation (RMSEA), and 
Chi-Square/DF ratios were higher than acceptable fit value for two-factor 
solution (74) (see Table 2).

Item Selection Procedure
First of all, 80-item form was examined by IRT. IRT provides more 
information than classical test theory (75, 76). In this study, Two Parameter 
Logistic Model (2PLM) was used to examine the items. Calculated “a” and 
“b” item parameters are shown in Table 3 and Table 4. Letter “a” shows 
item discrimination, letter “b” shows item difficulty. Item discrimination 
makes it possible to distinguish individuals with high and low stress levels 
(75, 77). As for item difficulty, it points out where the item is functional 
on the stress level. High “b” value shows that the item is functional on 
individuals with high stress levels; on the other hand low “b” level is 
functional on individuals with low stress levels (65, 78–80).

Items that showed low discrimination in IRT, and items which had item-
scale correlations below 0.30 were not included in the scale. Afterwards, 
among the items with different contents, items with high and low difficulty 
levels were chosen to represent different levels of stress measured in 
the scale. In this phase, items which showed low factor loadings in EFA 
analysis, as well as items which had similar loadings on both factors were 
eliminated. In the last phase, a total of 36 items were selected out of 80 
items, 18 items for the PR/S and 18 items for the P/CA sub-dimension.

Reliability Results
The results of reliability analysis showed internal consistency coefficients 
of 0.93, 0.88, 0.90 respectively for the whole scale, for PR/S, and P/CA 
sub-dimensions. Split-half correlation coefficient for the whole scale was 
obtained as 0.84. Spearman-Brown and Guttman Split-Half coefficients 
for internal consistency of the first and second halves of the scale had 
similar results (see Table 5).
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Table 2. Results of confirmatory factor analysis of the A Stress Scale for 
two-factor solution

Model Fit Summary 2nd Study 3rd Study
n 2223 1969

Chi-square 39.09 49.78

DF 1 1

p 0.000 0.000

Chi-square/DF 39.09 49.78

Goodness of Fit Index (GFI) 0.99 0.98

Adjusted Goodness of Fit Index (AGFI) 0.93 0.90

Comparative Fit Index (CFI) 0.97 0.95

Normed Fit Index (NFI) 0.97 0.95

Root Mean Square Residual (RMR) 0.01 0.02

Root Mean Square Error of Approximation 
(RMSEA)

0.13 0.16

Table 1. Results of exploratory factor analysis of the A Stress Scale

Item 
Numbers 
According 
to 2nd/3rd 

Study 
Design

2nd Study
Psychological/

Cognitive 
Appraisals 

Sub-
Dimension

3rd Study
Psychological/

Cognitive 
Appraisals 

Sub-
Dimension

2nd Study
Physiological 

Reactions/
Strain Sub-
Dimension

3rd Study
Physiological 

Reactions/
Strain Sub-
Dimension

item 7/2 0.46 0.60 0.40 0.33

item 20/4 0.41 0.39

item 35/10 0.51 0.61 0.42 0.36

item 37/8 0.52 0.57 0.32 0.27

item 39/28 0.44 0.46

item 44/30 0.53 0.54 0.24 0.22

item 46/32 0.47 0.50 0.34 0.28

item 47/26 0.43 0.54 0.32 0.23

item 51/36 0.61 0.58 0.26 0.29

item 52/6 0.64 0.63

item 57/12 0.57 0.62

item 59/14 0.65 0.65

item 60/16 0.63 0.66

item 62/18 0.65 0.69 0.24 0.27

item 63/20 0.65 0.71

item 65/22 0.63 0.58 0.22

item 68/24 0.72 0.71 0.21 0.22

item 70/34 0.67 0.64

item 1/1 0.57 0.59

item 6/15 0.22 0.46 0.55

item 8/5 0.55 0.59

item 11/7 0.61 0.61

item 12/21 0.38 0.46 0.49 0.50

item 14/31 0.67 0.69

item 16/13 0.20 0.30 0.62 0.55

item 18/3 0.23 0.35 0.40 0.36

item 23/17 0.47 0.47

item 27/19 0.57 0.63

item 30/9 0.22 0.27 0.63 0.64

item 41/25 0.21 0.25 0.44 0.45

item 43/23 0.31 0.33 0.41 0.44

item 53/35 0.56 0.61

item 55/11 0.34 0.46 0.56 0.51

item 64/29 0.35 0.43 0.55 0.55

item 66/33 0.20 0.26 0.60 0.64

item 67/27 0.23 0.33 0.41 0.41

Eigenvalues 10.75 12.06 2.40 2.27

Explained 
Variance (%)

29.85 33.50 6.67 6.30

*Factor loadings below 0.20 are not shown. 

Table 3. Item parameter estimates according to item response theory 
for the whole A Stress Scale
Item Numbers 
According to 2nd/3rd 
Study Design 
(n=2223) Slope (a) S. E. 

Location 
(b) S. E. 

item 1/1 0.930 0.017 0.255 0.037

item 6/15 1.190 0.027 1.906 0.036

item 7/2 1.701 0.034 1.116 0.026

item 8/5 1.162 0.023 1.419 0.034

item 11/7 1.122 0.022 0.782 0.033

item 12/21 1.614 0.031 0.760 0.025

item 14/31 1.224 0.024 0.453 0.031

item 16/13 1.313 0.024 0.221 0.029

item 18/3 1.152 0.024 1.738 0.034

item 20/4 0.772 0.014 0.797 0.041

item 23/17 0.985 0.021 1.766 0.039

item 27/19 0.946 0.019 0.705 0.038

item 30/9 1.573 0.032 1.057 0.027

item 35/10 1.791 0.034 0.572 0.024

item 37/8 1.492 0.028 0.800 0.026

item 39/28 1.061 0.023 2.218 0.037

item 41/25 0.970 0.018 0.357 0.034

item 43/23 1.161 0.023 0.860 0.031

item 44/30 1.317 0.024 1.094 0.029

item 46/32 1.417 0.027 0.838 0.028

item 47/26 1.295 0.024 0.673 0.029

item 51/36 1.705 0.033 1.231 0.025

item 52/6 1.426 0.032 1.638 0.031

item 53/35 1.176 0.023 0.921 0.032

item 55/11 1.687 0.032 0.296 0.025

item 57/12 1.500 0.028 1.221 0.028

item 59/14 1.547 0.031 1.297 0.028

item 60/16 1.505 0.029 0.898 0.027

item 62/18 2.217 0.049 1.356 0.023

item 63/20 1.804 0.037 1.282 0.026

item 64/29 1.985 0.041 1.181 0.024

item 65/22 1.408 0.029 1.290 0.029

item 66/33 1.460 0.030 0.834 0.028

item 67/27 1.227 0.025 1.375 0.033

item 68/24 2.050 0.043 0.982 0.024

item 70/34 1.470 0.030 1.429 0.030

Study 3

Procedure
Participants completed 36-item final form of the scale, and a socio-
demographic form with few questions. Also, for criterion validity the 
Coopersmith Self-Esteem Inventory (CSEI), the Beck Anxiety Inventory 
(BAI), the Hospital Anxiety and Depression Scale (HADS), the Beck 
Depression Inventory (BDI), and the Perceived Stress Scale (PSS) were 
administered to different groups of participants. For test-retest study, a 
group of participants completed 36-item final form of the scale within 
two weeks and another group completed the same scale within three 
weeks time. The study was carried out within two years in İstanbul.

Data Collection Tools
Coopersmith Self-Esteem Inventory: The inventory developed by 
Coopersmith has two forms (81, 82). The short-form used in this study 
consists of 25 items, and binary choices rated between 0 and 4 (83).

Beck Anxiety Inventory: The inventory was developed by Beck et al. (84), 
consisting of 21 items rated between 0 and 3. Higher scores indicate 
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Table 4. Item parameter estimates according to item response theory 
for sub-dimensions of the A Stress Scale
Item Numbers 
According 
to 2nd/3rd 
Study Design 
(n=2223) Slope (a) S. E. 

Location 
(b) S. E. 

Physiological Reactions/Strain Sub-Dimension
item 1/1 1.126 0.027 0.125 0.042

item 6/15 1.125 0.035 2.010 0.049

item 8/5 1.254 0.034 1.242 0.041

item 11/7 1.400 0.038 0.524 0.037

item 12/21 1.362 0.036 0.857 0.038

item 14/31 1.612 0.044 0.289 0.034

item 16/13 1.538 0.041 0.156 0.035

item 18/3 1.082 0.031 1.747 0.049

item 23/17 1.149 0.033 1.606 0.046

item 27/19 1.126 0.031 0.560 0.043

item 30/9 1.843 0.054 0.917 0.032

item 41/25 0.949 0.024 0.373 0.047

item 43/23 1.075 0.028 0.834 0.044

item 53/35 1.294 0.035 0.856 0.040

item 55/11 1.511 0.039 0.201 0.035

item 64/29 1.844 0.053 1.156 0.034

item 66/33 1.660 0.045 0.637 0.034

item 67/27 1.107 0.031 1.480 0.048

Psychological/Cognitive Appraisals Sub-Dimension
item 7/2 1.362 0.036 1.252 0.039

item 20/4 0.849 0.021 0.533 0.052

item 35/10 1.552 0.041 0.633 0.035

item 37/8 1.474 0.038 0.730 0.036

item 39/28 1.153 0.033 2.138 0.048

item 44/30 1.388 0.035 1.034 0.038

item 46/32 1.402 0.038 0.835 0.038

item 47/26 1.238 0.031 0.647 0.041

item 51/36 1.825 0.049 1.138 0.033

item 52/6 1.690 0.050 1.572 0.038

item 57/12 1.561 0.041 1.174 0.037

item 59/14 1.760 0.049 1.207 0.035

item 60/16 1.744 0.046 0.808 0.034

item 62/18 2.175 0.066 1.406 0.032

item 63/20 1.927 0.053 1.176 0.034

item 65/22 1.541 0.042 1.235 0.037

item 68/24 2.354 0.069 0.927 0.030

item 70/34 1.797 0.049 1.322 0.036

Table 5. Results of reliability analysis for the whole A Stress Scale and 
its sub-dimensions
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Alpha 0.93 0.88 0.90 0.94 0.90 0.91

Part 1-k 18 9 9 18 9 9

Part 1-Alpha 0.87 0.79 0.81 0.89 0.81 0.84

Part 2-k 18 9 9 18 9 9

Part 2-Alpha 0.88 0.80 0.86 0.89 0.82 0.83

Correlation 
Between Forms

0.84 0.76 0.74 0.88 0.81 0.85

Spearman-Brown 
Coefficient-Equal 
Length

0.91 0.86 0.85 0.94 0.90 0.92

Guttman Split-
Half Coefficient

0.91 0.86 0.85 0.94 0.90 0.92

Test-Retest Study

Administration 
After Two Weeks 
(n=119)

r 0.88 0.86 0.87

Alpha 0.95 0.92 0.93

Administration 
After Three 
Weeks (n=111)

r 0.88 0.84 0.86

Alpha 0.95 0.91 0.93

higher anxiety on this inventory, and reveal scores for Subjective Anxiety/
Panic and Somatic Symptoms sub-dimensions besides a total score (85).

Hospital Anxiety and Depression Scale: The scale which was developed 
by Zigmond and Snaith (86), and adapted to Turkish by Aydemir et al. 
(87) consists of 14 items. The odd-numbered 7 items constitute Anxiety 
sub-dimension, and even numbered 7 items constitute Depression sub-
dimension. Items are rated between 2 and 3.

Beck Depression Inventory: The inventory developed by Beck et al. (73, 
88) has been translated into Turkish by two different studies (89). In this 
study, the form translated by Hisli (90, 91) was used. This twenty-one item 
scale is rated between 0 and 3.

Perceived Stress Scale: The scale was developed by Cohen et al. (92), and 
adapted to Turkish by Eskin et al. (93). This fourteen-item scale is rated 
between 0 and 4.

Participants
Participants were between the ages of 18–79 years (mean=32.80±10.89 
years), 1076 females (54.6%), 892 males (45.3%), and gender not specified 
1 individual (0.1%); a total of 1969 individuals. There were 993 singe 
(50.49%), 914 married (46.4%), 26 widowed (1.3%), 33 divorced (1.7%) 
individuals, and 3 individuals (0.2%) did not specified the marital status. 
Their educational levels were as follows: 60 individuals (3.0%) primary 
school, 80 individuals (4.1%) secondary school, 537 individuals (27.3%) 
high school, 1289 individuals (65.5%) university graduates, and 3 
individuals (0.2%) did not specify the educational level. For the economic 
status, 126 individuals (6.4%) assessed income as low, 1252 individuals 
(63.6%) assessed income as middle, 577 individuals (29.3%) assessed 
income as high, and 14 individuals (0.7%) did not specify income level.

The participants for the criterion validity study were as follows: a total 
of 163 individuals, 83 females and 80 males, between the ages of 18–26 
years, most of them students, completed CSEI; a total of 113 individuals, 
58 females, 55 males, between the ages of 22–60 years completed BAI; a 
total of 104 individuals, 51 females, 53 males, between the ages of 19–63 
years completed HADS; a total of 107 individuals, 56 females, 51 males, 
between the ages of 23–65 years completed BDI; a total of 265 individuals, 
121 females, 144 males, between the ages of 18–64 years completed PSS.

Participants in the test re-test study conducted after two weeks, were a 
total of 119 individuals, 45 females and 74 males, between the ages of 
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22–61 years; 111 individuals participated in the test-retest study after 
three weeks, 46 females and 65 males, between the ages of 23–68 years.

RESULTS

Construct Validity
EFA results showed that the data was convenient for factor analysis 
(KMO=0.961; Bartlett’s Test of Sphericity (630)=28546.30; p<0.001) and 
considering eigenvalue two-factor structure explained 39.80% of the total 
variance. Similar to the results of previous administrations, items were 
located in their own factors without substitution between factors (Table 1).

In this study, CFA results, like the results of EFA, were very similar to the 
results of the second study, and GFI, CFI, NFI and RMR showed good 
fit, AGFI showed acceptable fit, RMSEA and Chi-square/DF ratios were 
slightly higher than acceptable fit for two-factor solution (Table 2) (74).

Criterion-Related Validity
The Pearson’s correlation coefficients calculated were as follows: the 
correlation between CSEI and the whole stress scale was -0.62, for PR/S 
and P/CA it was -0.53 and -0.66; the correlation between general total 
of BAI and the whole stress scale was 0.63, for PR/S and P/CA it was 0.57 
and 0.64; the correlation between Subjective Anxiety sub-dimension of 
BAI and the whole stress scale was 0.60, for PR/S and P/CA it was 0.54 
and 0.62; the correlation between Somatic Symptoms sub-dimension of 
BAI and the whole stress scale was 0.59, for PR/S and P/CA it was 0.54 
and 0.59; the correlation between Anxiety sub-dimension of HADS and 
the whole stress scale was 0.33, for PR/S and P/CA it was 0.31 and 0.32; 
the correlation between Depression sub-dimension of HADS and the 
whole stress scale was 0.21, for PR/S and P/CA it was 0.22 and 0.19; the 
correlation between BDI and the whole stress scale was 0.51, for PR/S and 
P/CA it was 0.45 and 0.53; the correlation between PSS and the whole 
stress scale was 0.58, for PR/S and P/CA it was 0.48 and 0.60 (Table 6).

The internal consistency of these scales were calculated as 0.70 for CSEI, 
0.89 for BAI, 0.84 for Subjective Anxiety sub-dimension of BAI, 0.80 for 
Somatic Symptoms of BAE, 0.59 for Anxiety sub-dimension of HADS, 0.56 
for Depression sub-dimension of HADS, 0.76 for BDI, and 0.80 for PSS 
respectively (see Table 6).

Reliability Results
According to the results of reliability and item analysis, internal 
consistency coefficients were 0.94 for the whole scale, 0.90 for the sub-
dimension of PR/S, and 0.91 for the P/CA sub-dimension (see Table 5).

Split Half Reliability
The correlation coefficient between two halves was calculated as 0.88 for 
the whole scale, 0.81 for the PR/S sub-dimension, and 0.85 for the P/CA 
sub-dimension. The first and the second half Alpha internal consistency 
coefficient of the scale was 0.89, Spearman-Brown and Guttman Split-
Half Reliability Coefficients were also found in similar levels (see Table 5).

Test-Retest Reliability
Between first administration and second administration of the scale after 
two weeks the correlation coefficient was 0.88 for the whole scale, 0.86 
for PR/S sub-dimension, 0.87 for P/CA sub-dimension; the correlation 
coefficient after three weeks was 0.88 for the whole scale, 0.84 for PR/S 
sub-dimension, and 0.86 for P/CA sub-dimension. In both administrations 
after two and three weeks, internal consistency coefficient of 0.95 for the 
whole scale, and 0.93 for P/CA sub-dimension were obtained. As for PR/S 
sub-dimension, internal consistency coefficient was 0.92 after two weeks, 
and 0.91 after three weeks (see Table 5).

DISCUSSION
Various models or approaches are suggested to explain and evaluate 
stress (7, 12–14). Moreover, it was also indicated that cognitive processes 
must be included (9, 48), and that the best measurement should cover all 
components such as the BPS model (7, 38). The model itself, is presented 
as novel framework to unite all efforts to explain stress (15, 17, 19).

It is required to reveal how an individual is affected biologically and 
psychologically for stress assessment procedure (7). In order to achieve 
this, this study includes the assessment of physical/physiological 
signs of stress. Thus, assessments which are based on “biological” 
and “psychological” approaches (11–14) are represented in two sub-
dimensional scales.

In this study, contrary to measurement methods which were used 
in various studies, and were based on measurement of coping styles 
and rating of stressors (43–47); assessment of psychological/cognitive 
processes related with “transaction” based individual perception is aimed 
as recommended previously (49), and assumed to be the best method 
(50) of stress measurement. In order to do this, P/CA sub-dimension is 
included along with the other sub-dimensions of the scale. In this sub-
dimension, it is aimed to measure cognition related with social relations 
such as family, work environment, and stressors.

It was suggested that proper physiological parameters should be 
used to avoid the limitations of self report type assessment (94–96). It 
has been revealed that, although some physiological measurements 
are almost identical to psychological structures, other physiological 
reactions have limitations for their similarities or proper coupling 
(97). Moreover, although physiological measurements provide some 
promising opportunities, it is practically disadvantageous due to its high 
cost, and the need for highly trained staff. Along with this, physiological 
measurement results seem to be affected by multiple factors such 

Table 6. Correlation coefficients between the whole A Stress Scale and its sub-
dimensions, and other scales

n Alpha
 A Stress 

Scale

Physiological 
Reactions/
Strain Sub-
Dimension

Psychological/
Cognitive 

Appraisals Sub-
Dimension

Coopersmith Self-
Esteem Inventory

163 0.70 -0.62*** -0.53*** -0.66***

Beck Anxiety 
Inventory

113 0.89 0.63*** 0.57*** 0.64***

Beck Anxiety 
Inventory-
Subjective 
Anxiety/Panic 
Sub-Dimension

113 0.84 0.60*** 0.54*** 0.62***

Beck Anxiety 
Inventory-Somatic 
Symptoms Sub-
Dimension

113 0.80 0.59*** 0.54*** 0.59***

Hospital Anxiety 
and Depression 
Scale-Anxiety 
Sub-Dimension 

104 0.59 0.34*** 0.31*** 0.34***

Hospital Anxiety 
and Depression 
Scale-Depression 
Sub-Dimension

104 0.56 0.22* 0.21* 0.21*

Beck Depression 
Inventory

107 0.76 0.53*** 0.47*** 0.54***

Perceived Stress 
Scale

265 0.80 0.58*** 0.48*** 0.60***

*p<0.05; ***p<0.001
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as age, sex, or the intake of caffeine or similar substances before the 
measurement (7, 98, 99). On the other hand, it has been indicated that 
the relationship between physiological stress responses and self report 
type measurement is not yet fully revealed. In accordance with this, self 
report type measurements which provide high validity and reliability are 
preferred for the measurement of stress instead of neurophysiological 
assessments (100). In this study, measurements are based on self 
reports instead of physiological measurements, in accordance with the 
recommendations emphasized in the contemporary literature.

It is indicated that stress scale items are generally related with a combination 
of stressor frequency, stressor intensity, and one or more coping 
mechanisms (9). Life events such as job changes, economic difficulties, 
diseases, and the death of a loved one, indicate environmental factors as 
stressors and related coping mechanisms (101, 102) On the other hand, 
a psychosocial stressor such as a job loss, or a physical stressor such as a 
disease may trigger a biological stress response as psychological reaction 
(41, 102). It was aimed to represent physical signs as a result of biological 
stress responses by the scale items in one of the sub-dimensions of this 
study. Thus, PR/S sub-dimension include numerous physical signs such 
as back pain, chest and joint pain, headache, palpitations, heartburn, 
shortness of breath, and muscle tension; all which have been indicated 
as stress-related signs.

In the related literature, it is suggested that stress should not be measured 
unidimensionality (52). This study reveals that both pool items (1st and 
2nd study) and selected items (3rd study) clearly differentiate two factor 
groups namely transaction based psychosocial factors, and physical/
physiological signs. On the other hand, CFA fit indexes of two-factor 
solution is clearly observed in both studies. Although, RMSEA shows 
low model fit according to CFA results, other fit indexes are at high level. 
These results were quite satisfactory not only for the presentation of two-
factor structure, but also for the confirmation of this structure.

Internal consistency coefficient higher than 0.81 has been qualified as 
very good for psychological assessment tools (103, 104). The reliability 
scores for the scale which is introduced in this study is found to be fairly 
high compared with similar assessment tools for the whole test, and for 
the two halves of the test. Considering the big size and the heterogeneity 
of the contributing groups, resulting internal consistency coefficients 
become more meaningful. Moreover, considering the 2nd and 3rd 
studies, similar results were obtained in different groups. Likewise, similar 
internal consistency coefficients were derived even for the very small 
subgroups of all the participants during the test-retest study of the scale. 
All these results indicate that the internal consistency level of the scale is 
stable as well as high.

Considering the results of the 2nd study, PR/S sub-dimension was 
formed of odd number items, and PC/A sub-dimension was formed of 
even number items of the 36 item version of the 3rd study. Thus, a more 
heterogeneous structure related with item distribution was achieved 
for the two halves of the test. In accordance with this design, internal 
consistency coefficient differences for the first and second half of P/
CA sub-dimension of the 3rd study was eliminated, and the correlation 
between the two halves was found to be higher.

Correlation coefficients were found to be similar after two- and three-
week intervals both for the sub-dimensions, and for the whole scale. Since 
the concept of stress is affected by time lapses, test-retest correlations 
might be expected to be weaker. In spite of this, significantly high 
correlation coefficients in this study along with the same correlations 
between the first and consecutive administrations indicate the timewise 
stability of the scale.

Since the concept of stress had been studied for a long time (3–5), 
the relationship between stress and other variables had also been 
investigated. In this study, self esteem (105–107), anxiety (108–110), and 
depression (111–115) were chosen as the most investigated variables. For 
criterion-related validity, it was observed that the scale had the expected 
relationship between the related variables. P/CA sub-dimension of 
the A Stress Scale had higher correlation coefficients with the related 
variables compared with the PR/S sub-dimension. Total correlation 
coefficient of the whole scale is the mean of these two sub-dimensions as 
expected. Naturally, the P/CA subscale had higher correlation coefficient 
because of the fact that depression, self esteem, and anxiety included a 
cognitive evaluation processes due to self-report measurement. Different 
correlation coefficients for different anxiety and depression assessments 
were thought to be related with different common variance of the 
assessment tools. Correlation coefficients between the constructs being 
in the expected direction but weak enough as not overlapping seemed to 
be a powerful proof for the validity of the scale.

Higher correlation coefficient of P/CA sub-dimension with evaluated 
variables compared with PR/S sub-dimension was also seen with PSS. The 
fact that, PSS is based on stress perception may naturally cause this scale 
to have a higher correlation coefficient with P/CA sub-dimension. The 
difference in the correlation coefficients of the two sub-dimensions of this 
scale and PSS could be considered a proof for the structural differences 
of the sub-dimensions. Moreover, this should be considered as another 
proof for the structural validity of the A Stress Scale. On the other hand, 
correlation coefficients between this scale and criterion (PSS) indicate the 
similarity level between the two. These results are also a proof for the 
validity of the newly developed scale.

The correlation coefficients between the sub-dimensions of the developed 
scale and PSS not being very high are in the expected direction. However, 
the correlation coefficient of 0.58 between the total score of the A Stress 
Scale and PSS indicates structural differences between the two. This 
situation, on the one hand, shows that the two scales assess different aspects 
of stress, and reflects the difficulty of measuring stress as a whole. The 
important point in terms of this study, the developed scale has contributed 
to literature by covering a different area of measurement from PSS.

The criteria for criterion-related validity study were selected from other 
stress scale development studies in the literature (60–62, 116–121). The 
correlation coefficients of the developed A Stress Scale with these selected 
constructs are in the expected direction. Negative correlation coefficients 
between stress level and one of these constructs, namely self esteem has 
been reported, ranging between 0.30 and 0.66 in different studies, and in 
different groups (106, 122–126). For this study, the correlation coefficient 
is obtained between the specified values (r=-0.62).

The correlation coefficient between the A Stress Scale and BDI was found 
to be 0.53; it was 0.63 for the total score of BAI in this study. In the elderly 
patient group, it was reported that the correlation coefficient between 
the stress sub-dimension of the Depression, Anxiety, Stress Scale and 
BDI-II was 0.62, and the correlation coefficient was 0.59 for the total 
score of BAI (116). The correlation coefficient between the developed A 
Stress Scale and the total score of BAI was 0.63, and for the anxiety sub-
dimension of HADS it was 0.34; similarly, for BDI it was 0.53, and for the 
depression sub-dimension of HADS it was 0.22. The reason for the higher 
correlation coefficients between the developed A Stress Scale, and BAI 
and BDI, lower correlation coefficients between the new scale and the 
sub-dimensions of HADS seems to be on HADS. The internal consistency 
coefficients of the sub-dimensions of this scale are lower than BAI and 
BDI in this study. It was reported that the internal consistency coefficient 
of the depression sub-dimensions of HADS was between 0.73 and 0.83 
and the anxiety sub-dimension of HADS was between 0.77 and 0.85 in 
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different ages and groups (127). Internal consistency coefficient of the 
Turkish translation of HADS was 0.77 for depression sub-dimension and 
0.85 for anxiety sub-dimension. Besides, it was indicated that the internal 
consistency coefficient was higher in physically ill subjects than healthy 
ones (87). For this reason, the internal consistency of HADS being low 
and the low correlation coefficient between the A Stress Scale and HADS 
in this study was in the expected direction.

It has been reported that World Health Organization accepts BPS model 
as theoretical framework (15), and this model has been presented as the 
best approach to explain stress (38). Even though it has been studied for a 
considerably long time, there is a need for further studies on the subject 
of stress (1–5). The scale which we would like to introduce should be 
regarded as an effort in this direction. Further uses of this scale should be 
regarded as validity studies to reflect theoretical structure and application 
practice. It has been indicated that the model of BPS, and the assessment 
of stress trough this model requires further investigation (16, 40). Since the 
assessment of stress is based on subjective/individual perception rather 
than being objective/structural (51), it is recommended that perceived 
stress should be evaluated by considering individual psychological/
cognitive processes (50). The scale which is presented in this study is a 
result of an effort to achieve this target through these recommendations.

The fact that the scale is not supported by clinical signs is an important 
limitation of this study. It seems necessary that norm values should be 
determined, and it should be tested to see if it is suitable for clinical 
purposes besides being a screening tool. Moreover, using this scale as 
a test tool in more homogeneous groups such as certain professions 
would contribute for a better understanding of its qualifications. Since 
the development of a scale is an ongoing process, these ideas should also 
be regarded as recommendations for further studies.

Since the 3rd study included a more homogeneous set of selected items, 
and it had a shorter structural format, it revealed slightly better analysis 
results compared to the 2nd study. On the other hand, while both studies 
included different participant groups, very similar results were obtained 
for both studies, and this fact should be regarded as positive for the scale. 
Overall evaluation of the results clearly indicates that, the scale had the 
basic psychometric qualifications for further uses.

Ethics Committee Approval: Fatih Sultan Mehmet Vakif University Ethics Committee 
has been approved.

Informed Consent: Written informed consent form was obtained from all patients.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - AT; Design - AT; Supervision - AT; Resource - AT; 
Materials - AT; Data Collection and/ or Processing - AT; Analysis and/or Interpretation 
- AT; Literature Search - AT, GS, EÖ; Writing -  AT, GS, EÖ; Critical Reviews - AT, GS, EÖ. 

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has received no financial 
support.

REFERENCES
	 1.	 Breznitz S. Theory-based stress measurement? Not yet. Psychol Inq 

1990;1:17–19. [CrossRef] 
	 2.	 Brimm JL. What stresses school administrators? Theory Pract 1983;22:64–69.
	 3.	 Lazarus RS. Theory-based stress measurement. Psychol Inq 1990;1:3–13. 

[CrossRef] 
	 4.	 Matheny KB, Ashby JS, Cupp P. Gender Differences in Stress, Coping, and 

Illness Among College Students. J Individ Psychol 2005;61:365–379.
	 5.	 Segerstrom SC, Miller GE. Psychological stress and the human immune 

system: a meta-analytic study of 30 years of inquiry. Psychol Bull 
2004;130:601–630. [CrossRef] 

	 6.	 Fleming R, Baum A, Singer JE. Toward an integrative approach to the study of 
stress. J Pers Soc Psychol 1984;46:939–949.

	 7.	 Figueroa-Fankhanel F. Measurement of stress. Psychiatr Clin North Am 
2014;37:455–487. [CrossRef] 

	 8.	 Peeters MC, Schaufeli WB, Buunk BP. The role of attributions in the cognitive 
appraisal of work-related stressful events: An event-recording approach. 
Work & Stress 1995;9:463–474.

	 9.	 Sarafino EP, Ewing M. The Hassles Assessment Scale for Students in College: 
Measuring the frequency and unpleasantness of and dwelling on stressful 
events. J Am Coll Health 1999;48:75–83. [CrossRef] 

	 10.	 Wright RJ. Stress and atopic disorders. J Allergy Clin Immunol 2005;116:1301–
1306. [CrossRef] 

	 11.	 Mak WWS, Chen SX, Wong EC, Zane NWS. A psychosocial model of 
stress-distress relationship among Chinese Americans. J Soc Clin Psychol 
2005;24:422–444. [CrossRef] 

	 12.	 McEwen BS, Tucker P. Critical biological pathways for chronic psychosocial 
stress and research opportunities to advance the consideration of stress in 
chemical risk assessment. Am J Public Health 2011;101:131–139. [CrossRef] 

	 13.	 Roy A, Campbell MK. A unifying framework for depression: bridging the 
major biological and psychosocial theories through stress. Clin Invest Med 
2013;36:170–190.

	 14.	 van Winkel R, Stefanis NC, Myin-Germeys I. Psychosocial stress and 
psychosis. A review of the neurobiological mechanisms and the evidence for 
gene-stress interaction. Schizophr Bull 2008;34:1095–1105. [CrossRef] 

	 15.	 Álvarez AS, Pagani M, Meucci P. The clinical application of the biopsychosocial 
model in mental health: a research critique. Am J Phys Med Rehabil 
2012;91:S173–S180. [CrossRef] 

	 16.	 Borrell-Carrió F, Suchman AL, Epstein RM. The biopsychosocial model 
25 years later: principles, practice, and scientific inquiry. Ann Fam Med 
2004;2:576–582. [CrossRef] 

	 17.	 Rith-Najarian LR, McLaughlin KA, Sheridan MA, Nock MK. The 
biopsychosocial model of stress in adolescence: self-awareness of 
performance versus stress reactivity. Stress 2014;17:193–203. [CrossRef] 

	 18.	 Rolland JS, Williams JK. Toward a biopsychosocial model for 21st-century 
genetics. Fam Process 2005;44:3–24.

	 19.	 Smith RC, Fortin AH, Dwamena F, Frankel RM. An evidence-based patient-
centered method makes the biopsychosocial model scientific. Patient Educ 
Couns 2013;91:265–270. [CrossRef] 

	 20.	 Canero EM, Hermitte G. New evidence on an old question: is the “fight or 
flight” stage present in the cardiac and respiratory regulation of decapod 
crustaceans? J Physiol Paris 2014;108:174–186. [CrossRef] 

	 21.	 Ganzel BL, Morris PA, Wethington E. Allostasis and the human brain: 
Integrating models of stress from the social and life sciences. Psychol Rev 
2010;117:134–174. [CrossRef] 

	 22.	 Shimizu H, Okabe M. Evolutionary origin of autonomic regulation of 
physiological activities in vertebrate phyla. J Comp Physiol A Neuroethol 
Sens Neural Behav Physiol 2007;193:1013–1019. [CrossRef] 

	 23.	 Gross JJ. Emotion regulation: affective, cognitive, and social consequences. 
Psychophysiology 2002;39:281–291. [CrossRef] 

	 24.	 Ochsner KN, Gross JJ. Cognitive Emotion Regulation: Insights from Social 
Cognitive and Affective Neuroscience. Curr Dir Psychol Sci 2008;17:153–158. 
[CrossRef] 

	 25.	 Engel GL. The need for a new medical model: a challenge for biomedicine. 
Science 1977;196:129–136.

	 26.	 Engel GL. The clinical application of the biopsychosocial model. Am J 
Psychiatry 1980;137:535–544. [CrossRef] 

	 27.	 Matarazzo JD. Behavioral health and behavioral medicine: frontiers for a new 
health psychology. Am Psychol 1980;35:807–817.

	 28.	 Schwartz GE. Testing the biopsychosocial model: the ultimate challenge 
facing behavioral medicine? J Consult Clin Psychol 1982;50:1040–1053.

	 29.	 Schwartz GE, Weiss SM. Yale Conference on Behavioral Medicine: a proposed 
definition and statement of goals. J Behav Med 1978;1:3–12.

	 30.	 Schwartz GE, Weiss SM. Behavioral medicine revisited: an amended 
definition. J Behav Med 1978;1:249–251.

	 31.	 Anderson NB. Levels of analysis in health science. A framework for integrating 
sociobehavioral and biomedical research. Ann N Y Acad Sci 1998;840:563–
576.

	 32.	 McLaren N. A critical review of the biopsychosocial model. Aust N Z J 
Psychiatry 1998;32:86–92. [CrossRef] 

	 33.	 Peyrot M, McMurry JF Jr, Kruger DF. A biopsychosocial model of glycemic 
control in diabetes: stress, coping and regimen adherence. J Health Soc 
Behav 1999;40:141–158.

	 34.	 Rodin J. Insulin levels, hunger, and food intake: an example of feedback loops 
in body weight regulation. Health Psychol 1985;4:1–24.

	 35.	 Suls J, Rothman A. Evolution of the biopsychosocial model: prospects 
and challenges for health psychology. Health Psychol 2004;23:119–125. 
[CrossRef] 

	 36.	 Adler RH. Engel’s biopsychosocial model is still relevant today. J Psychosom 
Res 2009;67:607–611. [CrossRef] 

https://doi.org/10.1207/s15327965pli0101_3
https://doi.org/10.1207/s15327965pli0101_1
https://doi.org/10.1037/0033-2909.130.4.601
https://doi.org/10.1016/j.psc.2014.08.001
https://doi.org/10.1080/07448489909595677
https://doi.org/10.1016/j.jaci.2005.09.050
https://doi.org/10.1521/jscp.24.3.422.65618
https://doi.org/10.2105/AJPH.2011.300270
https://doi.org/10.1093/schbul/sbn101
https://doi.org/10.1097/PHM.0b013e31823d54be
https://doi.org/10.1370/afm.245
https://doi.org/10.3109/10253890.2014.891102
https://doi.org/10.1016/j.pec.2012.12.010
https://doi.org/10.1016/j.jphysparis.2014.07.001
https://doi.org/10.1037/a0017773
https://doi.org/10.1007/s00359-007-0256-4
https://doi.org/10.1017.S0048577201393198
https://doi.org/10.1111/j.1467-8721.2008.00566.x
https://doi.org/10.1176/ajp.137.5.535
https://doi.org/10.3109/00048679809062712
https://doi.org/10.1037/0278-6133.23.2.119
https://doi.org/10.1016/j.jpsychores.2009.08.008


Tatar et al. Stress ScaleArch Neuropsychiatry 2018;55:161−170

169

	 37.	 Alonso Y. The biopsychosocial model in medical research: the evolution 
of the health concept over the last two decades. Patient Educ Couns 
2004;53:239–244. [CrossRef] 

	 38.	 Christopher M. A broader view of trauma: a biopsychosocial-evolutionary 
view of the role of the traumatic stress response in the emergence of 
pathology and/or growth. Clin Psychol Rev 2004;24:75–98. [CrossRef] 

	 39.	 Wood BL, Miller BD, Lehman HK. Review of family relational stress and 
pediatric asthma: the value of biopsychosocial systemic models. Fam Process 
2015;54:376–389. [CrossRef] 

	 40.	 Blascovich J, Mendes WB, Tomaka J, Salomon K, Seery M. The robust nature 
of the biopsychosocial model challenge and threat: a reply to Wright and 
Kirby. Pers Soc Psychol Rev 2003;7:234–243. [CrossRef] 

	 41.	 Cohen JI. Stress and mental health: a biobehavioral perspective. Issues Ment 
Health Nurs 2000;21:185–202.

	 42.	 Cox T, Mackay C. The measurement of self-reported stress and arousal. Br J 
Psychol 1985;76:183–186.

	 43.	 Dohrenwend BP, Shrout PE. “Hassles” in the conceptualization and 
measurement of life stress variables. Am Psychol 1985;40:780–785. [CrossRef] 

	 44.	 Dohrenwend BS, Krasnoff L, Askenasy AR, Dohrenwend BP. Exemplification 
of a method for scaling life events: The Peri Life Events Scale. J Health Soc 
Behav 1978;19:205–229.

	 45.	 Holmes TH, Rahe RH. The Social Readjustment Rating Scale. J Psychosom Res 
1967;11:213–218.

	 46.	 Kanner AD, Coyne JC, Schaefer C, Lazarus RS. Comparison of two modes of 
stress measurement: daily hassles and uplifts versus major life events. J Behav 
Med 1981;4:1–39.

	 47.	 King MG, Burrows GD, Stanley GV. Measurement of stress and arousal: 
validation of the stress/arousal adjective checklist. Br J Psychol 1983;74:473–
479.

	 48.	 Lazarus RS, DeLongis A, Folkman S, Gruen R. Stress and adaptational outcomes. 
The problem of confounded measures. Am Psychol 1985;40:770–785.

	 49.	 Peacock EJ, Wong PTP. The stress appraisal measure (SAM): A multidimensional 
approach to cognitive appraisal. Stress Med 1990;6:227–236.

	 50.	 Lee ES, Shin HC, Lee JH, Yang YJ, Cho JJ, Ahn G, Yoon YS, Sung E. Development 
of the Perceived Stress Inventory: A New Questionnaire for Korean 
Population Surveys. Korean J Fam Med 2015;36:286–293. [CrossRef] 

	 51.	 Meyer IH. Prejudice as stress: conceptual and measurement problems. Am J 
Public Health 2003;93:262–265.

	 52.	 Watson D. On the dispositional nature of stress measures: Stable and 
nonspecific influences on self-reported hassles. Psychol Inq 1990;1:34–37.

	 53.	 Solomon Z, Mikulincer M, Hobfoll SE. Objective versus subjective 
measurement of stress and social support: combat-related reactions. J 
Consult Clin Psychol 1987;55:577–583. [CrossRef] 

	 54.	 Vine SJ, Freeman P, Moore LJ, Chandra-Ramanan R, Wilson MR. Evaluating 
stress as a challenge is associated with superior attentional control and motor 
skill performance: testing the predictions of the biopsychosocial model of 
challenge and threat. J Exp Psychol Appl 2013;19:185–194. [CrossRef] 

	 55.	 Bayliss EA, Ellis JL, Steiner JF, Main DS. Initial validation of an instrument 
to identify barriers to self-management for persons with co-morbidities. 
Chronic Illn 2005;1:315–320. [CrossRef] 

	 56.	 Bayliss EA, Ellis JL, Steiner JF. Barriers to self-management and quality-of-life 
outcomes in seniors with multimorbidities. Ann Fam Med 2007;5:395–402. 
[CrossRef] 

	 57.	 Bayliss EA, Ellis JL, Steiner JF. Seniors’ self-reported multimorbidity captured 
biopsychosocial factors not incorporated into two other data-based 
morbidity measures. J Clin Epidemiol 2009;62:550–557. [CrossRef] 

	 58.	 Antony MM, Bieling PJ, Cox BJ, Enns MW, Swinson RP. Psychometric 
properties of the 42-item and 21-item versions of the Depression Anxiety 
Stress Scales in clinical groups and a community sample. Psychol Assessment 
1998;10:176–181. [CrossRef] 

	 59.	 Bieliauskas LA, Webb JT. The social readjustment rating scale: validity in a 
college population. J Psychosom Res 1974;18:115–123.

	 60.	 Brown TA, Chorpita BF, Korotitsch W, Barlow DH. Psychometric properties 
of the Depression Anxiety Stress Scales (DASS) in clinical samples. Behav Res 
Ther 1997;35:79–89.

	 61.	 Cushway D, Tyler PA, Nolan P. Development of a stress scale for mental 
health professionals. Br J Clin Psychol 1996;35:279–295.

	 62.	 Levenstein S, Prantera C, Varvo V, Scribano ML, Berto E, Luzi C, Andreoli 
A. Development of the Perceived Stress Questionnaire: a new tool for 
psychosomatic research. J Psychosom Res 1993;37:19–32.

	 63.	 Page AC, Hooke GR, Morrison DL. Psychometric properties of the Depression 
Anxiety Stress Scales (DASS) in depressed clinical samples. Br J Clin Psychol 
2007;46:283–297. [CrossRef] 

	 64.	 Scully JA, Tosi H, Banning K. Life event checklists: Revisiting the Social 
Readjustment Rating Scale after 30 years. Educ Psychol Meas 2000;60:864–
876. [CrossRef] 

	 65.	 Rouse SV, Finger MS, Butcher JN. Advances in clinical personality 
measurement: An item response theory analysis of the MMPI-2 PSY-5 scales. 
J Pers Assess 1999;72:282–307. [CrossRef] 

	 66.	 Barrow JC, Prosen SS. A Model of Stress and Counseling Interventions. Pers 
Guid J 1981;60:5–10.

	 67.	 Birnbaum MH, Sotoodeh Y. Measurement of stress: Scaling the magnitudes 
of life changes. Psychol Sci 1991;2:236–243. [CrossRef] 

	 68.	 Byrne DG, Davenport SC, Mazanov J. Profiles of adolescent stress: the 
development of the adolescent stress questionnaire (ASQ). J Adolesc 
2007;30:393–416. [CrossRef] 

	 69.	 Kohn PM, Lafreniere K, Gurevich M. The Inventory of College Students’ 
Recent Life Experiences: a decontaminated hassles scale for a special 
population. J Behav Med 1990;13:619–630.

	 70.	 Kohn PM, Macdonald JE. The Survey of Recent Life Experiences: a 
decontaminated hassles scale for adults. J Behav Med 1992;15:221–236.

	 71.	 McGrath JE, Beehr TA. Time and the stress process: Some temporal issues 
in the conceptualization and measurement of stress. Stress Med 1990;6:93–
104. [CrossRef] 

	 72.	 Pett MA, Johnson MJM. Development and psychometric evaluation of the 
revised university student hassles scale. Educ Psychol Meas 2005;65:984–
1010. [CrossRef] 

	 73.	 Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory for 
measuring depression. Arch Gen Psychiatry 1961;4:561–571.

	 74.	 Schermelleh-Engel K, Moosbrugger H, Müller H. Evaluating the fit of 
structural equation models: Tests of significance and descriptive goodness-
of-fit measures. MPR-online 2003;8:23–74.

	 75.	 Baylor C, Hula W, Donovan NJ, Doyle PJ, Kendall D, Yorkston K. An 
introduction to item response theory and Rasch models for speech-language 
pathologists. Am J Speech Lang Pathol 2011;20:243–259. [CrossRef] 

	 76.	 Harvey RJ, Hammer AL. Item response theory. Couns Psychol 1999;27:353–
383. [CrossRef] 

	 77.	 Hambleton RK, Robin F, Xing D. Item response models for the analysis of 
educational and psychological test data. In: Tinsley HEA, Brown SD, editors. 
Handbook of Applied Multivariate Statistics and Mathematical Modeling. 
San Diego, CA: Academic Press; 2000. pp.553–581.

	 78.	 Fan X. Item response theory and classical test theory: An empirical 
comparison of their item/person statistics. Educ Psychol Meas 1998;58:357–
381.

	 79.	 Fraley RC, Waller NG, Brennan KA. An item response theory analysis of self-
report measures of adult attachment. J Pers Soc Psychol 2000;78:350–365. 
[CrossRef] 

	 80.	 Stocking ML, Lord FM. Developing a common metric in item response 
theory. Appl Psychol Meas 1983;7:201–210. [CrossRef] 

	 81.	 Chapman PL, Mullis AK. Readdressing gender bias in the Coopersmith Self-
Esteem Inventory-short form. J Genet Psychol 2002;163:403–409. [CrossRef] 

	 82.	 Spatz KC, Johnston JO. Internal consistency of the Coopersmith Self-Esteem 
Inventory. Educ Psychol Meas 1973;33:875–876. [CrossRef] 

	 83.	 Öner N. Türkiye’de Kullanılan Psikolojik Testlerden Örnekler: Bir Başvuru 
Kaynağı, 2. Baskı. İstanbul: Boğaziçi Üniversitesi Yayınevi; 2009. ss. 468–471.

	 84.	 Beck AT, Epstein N, Brown G, Steer RA. An inventory for measuring clinical 
anxiety: psychometric properties. J Consult Clin Psychol 1988;56:893–897.

	 85.	 Ulusoy M, Sahin NH, Erkmen H. Turkish version of the Beck Anxiety 
Inventory: psychometric properties. J Cogn Psychother 1998;12:163–172.

	 86.	 Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta 
Psychiatr Scand 1983;67:361–370.

	 87.	 Aydemir Ö, Güvenir T, Küey L, Kültür S. Hastane anksiyete ve depresyon 
ölçeği Türkçe formunun geçerlilik ve güvenilirliği. Türk Psikiyatri Derg 
1997;8:280–287.

	 88.	 Beck AT, Steer RA, Carbin MG. Psychometric properties of the Beck 
Depression Inventory: Twenty-five years of evaluation. Clin Psychol Rev 
1988;8:77–100. [CrossRef] 

	 89.	 Ceyhun B. Depresyonun psikolojik değerlendirmesi. Duygudurum Dizisi 
2001;1:192–197.

	 90.	 Hisli N. Beck Depresyon Envanteri’nin geçerliği üzerine bir çalışma. Turk 
Psikol Derg 1988;6:118–122.

	 91.	 Hisli N. Beck Depresyon Envanterinin üniversite öğrencileri için geçerliği, 
güvenirliği. Turk Psikol Derg 1989;7:8–13.

	 92.	 Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J 
Health Soc Behav 1983;24:385–396.

	 93.	 Eskin M, Harlak H, Demirkıran F, Dereboy Ç. Algılanan Stres Ölçeğinin 
Türkçeye Uyarlanması: Güvenirlik ve Geçerlik Analizi. Yeni Symposium 
2013;51:132–140.

	 94.	 Blascovich J, Seery MD, Mugridge CA, Norris RK, Weisbuch M. Predicting 
athletic performance from cardiovascular indexes of challenge and threat. J 
Exp Soc Psychol 2004;40:683–688. [CrossRef] 

	 95.	 Guglielmi RS. Psychophysiological assessment of prejudice: Past research, 
current status, and future directions. Pers Soc Psychol Rev 1999;3:123–157. 
[CrossRef] 

	 96.	 Mendes WB, Blascovich J, Lickel B, Hunter S. Challenge and Threat During 
Social Interactions With White and Black Men. Pers Soc Psychol Bull 
2002;28:939–952. [CrossRef] 

https://doi.org/10.1016/S0738-3991(03)00146-0
https://doi.org/10.1016/j.cpr.2003.12.003
https://doi.org/10.1111/famp.12139
https://doi.org/10.1207/S15327957PSPR0703_03
https://doi.org/10.1037/0003-066X.40.7.780
https://doi.org/10.4082/kjfm.2015.36.6.286
https://doi.org/10.1037/0022-006X.55.4.577
https://doi.org/10.1037/a0034106
https://doi.org/10.1177/17423953050010040101
https://doi.org/10.1370/afm.722
https://doi.org/10.1016/j.jclinepi.2008.05.002
https://doi.org/10.1037/1040-3590.10.2.176
https://doi.org/10.1348/014466506X158996
https://doi.org/10.1177/00131640021970952
https://doi.org/10.1207/S15327752JP720212
https://doi.org/10.1111/j.1467-9280.1991.tb00141.x
https://doi.org/10.1016/j.adolescence.2006.04.004
https://doi.org/10.1002/smi.2460060205
https://doi.org/10.1177/0013164405275661
https://doi.org/10.1044/1058-0360(2011/10-0079)
https://doi.org/10.1177/0011000099273004
https://doi.org/ 10.1037//0022-3514.78.2.350
https://doi.org/10.1177/014662168300700208
https://doi.org/10.1080/00221320209598692
https://doi.org/10.1177/001316447303300413
https://doi.org/10.1016/0272-7358(88)90050-5
https://doi.org/10.1016/j.jesp.2003.10.007
https://doi.org/10.1207/s15327957pspr0302_3
https://doi.org/10.1177/014616720202800707


Tatar et al. Stress Scale Arch Neuropsychiatry 2018;55:161−170

170

	 97.	 Blascovich J, Mendes WB, Hunter SB, Lickel B, Kowai-Bell N. Perceiver threat 
in social interactions with stigmatized others. J Pers Soc Psychol 2001;80:253–
267.

	 98.	 Bale TL, Epperson CN. Sex differences and stress across the lifespan. Nat 
Neurosci 2015;18:1413–1420. [CrossRef] 

	 99.	 Carter-Snell C, Hegadoren K. Les troubles de stress et l’appartenance 
sexuelle: les implications en matière de théorie et de recherche. Can J Nurs 
Res 2003;35:34–55.

	 100.	 Bourne LE, Yaroush RA. Stress and cognition: A cognitive psychological 
perspective. Unpublished manuscript, NASA, 2003.

	 101.	 Cohen S, Kessler RC, Gordon LU. Strategies for measuring stress in studies 
of psychiatric and physical disorders. In: Cohen S, Kessler RC, Gordon LU, 
editors. Measuring stress: A guide for health and social scientists. New York, 
NY, US: Oxford University Press; 1995. pp. 3–26.

	 102.	 Truchon M. Determinants of chronic disability related to low back pain: 
towards an integrative biopsychosocial model. Disabil Rehabil 2001;23:758–
767.

	 103.	 Landis JR, Koch GG. The measurement of observer agreement for categorical 
data. Biometrics 1977;33:159–174. [CrossRef] 

	 104.	 Shrout PE. Measurement reliability and agreement in psychiatry. Stat 
Methods Med Res 1998;7:301–317. [CrossRef] 

	 105.	 Kesting ML, Bredenpohl M, Klenke J, Westermann S, Lincoln TM. The impact 
of social stress on self-esteem and paranoid ideation. J Behav Ther Exp 
Psychiatry 2013;44:122–128. [CrossRef] 

	 106.	 Lee JS, Joo EJ, Choi KS. Perceived stress and self-esteem mediate the effects of 
work-related stress on depression. Stress Health 2013;29:75–81. [CrossRef] 

	 107.	 Martyn-Nemeth P, Penckofer S, Gulanick M, Velsor-Friedrich B, Bryant FB. 
The relationships among self-esteem, stress, coping, eating behavior, and 
depressive mood in adolescents. Res Nurs Health 2009;32:96–109. [CrossRef] 

	 108.	 Mushtaq M, Najam N. Depression, anxiety, stress and demographic 
determinants of hypertension disease. Pak J Med Sci 2014;30:1293–1298. 
[CrossRef] 

	 109.	 Pego JM, Sousa JC, Almeida OFX, Sousa N. Stress and the neuroendocrinology 
of anxiety disorders. In: Stein MB, Steckler T, editörler. Behavioral Neurobiology 
of Anxiety and its Treatment. London: Springer; 2010. ss. 97–118.

	 110.	 Shin LM, Liberzon I. The neurocircuitry of fear, stress, and anxiety disorders. 
Neuropsychopharmacology 2010;35:169–191. [CrossRef] 

	 111.	 Bordea E-N, Pellegrini A. The correlation of the level of stress, anxiety and 
depression at the unemployed persons. Int J Acad Res Dev 2014;6:398–407.

	 112.	 Hammen C. Stress and depression. Annu Rev Clin Psychol 2005;1:293–319. 
[CrossRef] 

	 113.	 Lechin F, Van Der Dijs B, Benaim M. Stress versus depression. Prog 
Neuropsychopharmacol Biol Psychiatry 1996;20:899–950.

	 114.	 Pittenger C, Duman RS. Stress, depression, and neuroplasticity: a convergence 
of mechanisms. Neuropsychopharmacology 2008;33:88–109. [CrossRef] 

	 115.	 van Praag H. Can stress cause depression? Prog Neuropsychopharmacol Biol 
Psychiatry 2004;28:891–907. [CrossRef] 

	 116.	 Gloster AT, Rhoades HM, Novy D, Klotsche J, Senior A, Kunik M, Wilson N, 
Stanley MA. Psychometric properties of the Depression Anxiety and Stress 
Scale-21 in older primary care patients. J Affect Disord 2008;110:248–259. 
[CrossRef] 

	 117.	 Koh KB, Park JK, Cho S. Development of the stress-induced cognition scale. 
Yonsei Med J 2006;47:384–392. [CrossRef] 

	 118.	 Remor E. Psychometric properties of a European Spanish version of the 
Perceived Stress Scale (PSS). Span J Psychol 2006;9:86–93.

	 119.	 Sun J, Dunne MP, Hou X-Y, Xu A-Q. Educational stress scale for adolescents: 
development, validity, and reliability with Chinese students. J Psychoeduc 
Assess 2011;29:534–546.

	 120.	 Sundin EC, Horowitz MJ. Impact of Event Scale: psychometric properties. Br 
J Psychiatry 2002;180:205–209.

	 121.	 Wong YJ, Shea M, Hickman SJ, LaFollette JR, Cruz N, Boghokian T. The 
Subjective Masculinity Stress Scale: Scale development and psychometric 
properties. Psychol Men Masc 2013;14:148–155. [CrossRef] 

	 122.	 Al Nima A, Rosenberg P, Archer T, Garcia D. Anxiety, affect, self-esteem, 
and stress: mediation and moderation effects on depression. PLoS One 
2013;8:e73265. [CrossRef] 

	 123.	 Geeraert N, Demoulin S. Acculturative Stress or Resilience? A Longitudinal 
Multilevel Analysis of Sojourners’ Stress and Self-Esteem. J Cross Cult Psychol 
2013;44:1241–1262. [CrossRef] 

	 124.	 Hubbs A, Doyle EI, Bowden RG, Doyle RD. Relationships among self-esteem, 
stress, and physical activity in college students. Psychol Rep 2012;110:469–
474. [CrossRef] 

	 125.	 Vacek KR, Coyle LD, Vera EM. Stress, self-esteem, hope, optimism, and 
well-being in urban, ethnic minority adolescents. J Multicult Couns Devel 
2010;38:99–111. [CrossRef] 

	 126.	 Wilburn VR, Smith DE. Stress, self-esteem, and suicidal ideation in late 
adolescents. Adolescence 2005;40:33–45.

	 127.	 Mykletun A, Stordal E, Dahl AA. Hospital Anxiety and Depression (HAD) 
scale: factor structure, item analyses and internal consistency in a large 
population. Br J Psychiatry 2001;179:540–544.

	 128.	 Wright RJ, Rodriguez M, Cohen S. Review of psychosocial stress and asthma: 
an integrated biopsychosocial approach. Thorax 1998;53:1066–1074.

https://doi.org/10.1038/nn.4112
https://doi.org/10.2307/2529310
https://doi.org/10.1177/096228029800700306
https://doi.org/10.1016/j.jbtep.2012.07.010
https://doi.org/10.1002/smi.2428
https://doi.org/10.1002/nur.20304
https://doi.org/10.12669/pjms.306.5433
https://doi.org/10.1038/npp.2009.83
https://doi.org/10.1146/annurev.clinpsy.1.102803.143938
https://doi.org/10.1038/sj.npp.1301574
https://doi.org/10.1016/j.pnpbp.2004.05.031
https://doi.org/10.1016/j.jad.2008.01.023
https://doi.org/10.3349/ymj.2006.47.3.384
https://doi.org/10.1037/a0027521
https://doi.org/10.1371/journal.pone.0073265
https://doi.org/10.1177/0022022113478656
https://doi.org/10.2466/02.07.09.PR0.110.2.469-474
https://doi.org/10.1002/j.2161-1912.2010.tb00118.x

